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(57) This invention consists of an inhaler capable of 
administering powdered medicaments contained in a 
capsule through the respiratory tract. It's a pen-shaped 
device formed by a container that preserves the cap- 
sules, arranged in vertical parallel lines, and a block 
comprising two or more separated elements inside 
which one capsule is placed in order to be cut or perfo- 
rated by a cutting element. The powder of the capsule 
is so released into a chamber with a grid lower surface 
that keeps the pieces of the case inside and lets only 
the powder pass through. Once the capsule is placed 
into its compartment in order to be cut, it will be sufficient 
to rotate an element on the other ones by means of a 
support. Then the user places the mouthpiece of the in- 
haler, separated by the container, into his/her mouth and 
breathes in, so that the powdered drug dispersed into 
the chamber can reach the lungs. 




FIG. 3 
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Description 
Technical Field 

[0001 J The present invention relates to an inhaling 5 
Device capable of administering only one dose of pow- 
dered medicaments contained in a capsule at a time, to 
use in Respiratory Therapy and other Diseases through 
the topical administration of Medications through the 
mucous linings of tracheo-bronchial tree and the lungs. 10 

Background art 

[0002] As the lung is considered to be one of the more 
effective, noninvasive route of administration to the sys- '5 
temic circulation, a number of powdered medications 
can be used to treat a variety of conditions that accom- 
pany a lot of different diseases. Conditions requiring an 
inhaler, particularly in such therapy where can be ad- 
ministered to a patient on a program of home care, in- 20 
elude: (1) infection, (2) mucous edema, (3) tenacious 
secretions, (4) foam buildup, (5) bronchosplasms, and 
(6) loss of compliance. 

[0003] Many useful medicaments, and especially 
penicillin and related antibiotics, are subject to substan- 25 
tial or, in some instances, complete alteration by the 
stomach juices when administered orally. Different pa- 
tients will react differently to the same dosage at differ- 
ent times. On this account, in past oral dosages was 
supplemented by checking blood samples to ascertain 30 
how much medicament has found its way into the blood 
stream, or by parental administration. 
[0004] Powdered medicaments administered by inha- 
lation are not frequently used for delivery into the sys- 
temic circulation, because of various factors that con- 35 
tribute to erratic or difficult-to-achieve blood levels. 
Whether or not the powder drugs reaches and is re- 
tained in pulmonary alveoli depends critically upon par- 
ticle size. The literature reports that the optimum particle 
size for penetration into the pulmonary cavity is of the 40 
order of 1/2 to 7 urn. 

[0005] The general properties given rise to errors of 
such inhalers in dispensing proper Medicaments are 
specific directional and velocity characteristics including 
instability and concentration of the mass of particles ad- 45 
ministered in a unit volume of air. 
[0006] Moreover in a definitive clinical setting the pa- 
tient's inhaling flow can vary significantly. During my re- 
search and development I have considered appropriate 
to test several types of Inhalers with different flow rate so 
in order to develop a novel Inhaling Device, which is ob- 
viating the above described disadvantage, by effectively 
and smoothly inhaling one dose of powdered medica- 
ments at a time into the pulmonary tract by the simple 
inspiration of air by a patient. ss 
[0007] Several devices have been developed for the 
administration of micronized powders of relatively po- 
tent drugs, even if, at present, devices capable of dis- 
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persing dry powders contained in a capsule are not 
known at all. The Norisodrine Sulfate Aerohaler Car- 
tridge (Abbott) is an example of such product. In the 
use of this Aereohaler, inhalation by the patient causes 
a small ball to strike a cartridge containing the drug. The 
force of the ball shakes the proper amount of the powder 
free, permitting its inhalation. Another device, the Spin- 
haler (Flsons), TurboHaler from Astra are propeller- 
driven device designed to deposit a mixture of lactose 
and micronized cromolyn sodium into the lung, other de- 
vices developed by Glaxo, such as Rotahaler, Be- 
clodisk, Diskhaler, Ventodisk and Diskus, all for the ad- 
ministration of powdered drugs for the Respiratory Tract 
(like Ventolin, Albuterol, Salbritanol, Serevent, etc.) and 
several other types of these inhalators at present on the 
market, however most are cumbersome, complicated 
and expensive. 

[0008] Clinical practice patients, who are often elderly 
people, find it difficult to understand the multi-disk meth- 
od of loading and administering the dry powdered med- 
icament. The illustrative page enclosed with the medi- 
cine, though clear, is nevertheless only theoretical. In 
synthesis everything is seen as complex and difficult 
and is thus refused. There is the actual possibility that 
the medicine is not administered because the patient 
has not noticed that the loader is empty after several 
doses. Then there are hygienic needs to clean the 
mechanism with the special brush, etc. 
[0009] All this frequently results in the premature 
abandoning of the medicinal formulation, possibly to re- 
turn to the spray. This, despite its apparent simplicity of 
use and rapidity, is liable to constant errors, both on the 
part of the patient and on the part of the nurses, so the 
spray is almost always delivered on the tongue and not 
in the lower respiratory tract, leading to repeated doses, 
with possible cumulative side effects. The serious mat- 
ter is that the dry powder preparations are almost un- 
known even in the hospital environment, where the pri- 
ority in potency and dignity of the "pill" medicine still ex- 
ists, as it does outside the hospital. 

Disclosure of invention 

[0010] Furthermore to obviate the above described 
disadvantages of the Inhalers of the prior art, the inven- 
tor developed the present 'Pen-shaped Inhaling Device 
for dispersing powdered medicaments through the res- 
piratory tract", providing the following advantages: 

• Easy to use, relieving the patient of mental tension 
and anxiety regarding the mode of administration 
and the immediate check of the completed opera- 
tion. 

• Placebo effect advantage for the patient deriving 
from the psychological tranquillisation due to the 
simplicity of the method of administration, this being 
particularly relevant on old age patients. 

• Guarantee of the correct dosage and achievement 
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of the therapeutic result, not only to benefit illiterate 
and elderly patients, but children too. 

• Optimum of the dispensing method due to its sim- 
plicity, dependability, reliability, fool-proof, and man- 
ufacturing low cost. 

• Elimination of various Doctors reservations, which 
currently are not very much in favour to preserve 
extensively the use of powdered drugs through the 
use of inhalers. 

• Avoiding patient education and extensive training in 
how to use them, particularly for chronic therapies 
(many patients have difficulty with inhalers that re- 
quire more than one step). 

• Efficacious and ready to be used with most pow- 
dered medicines, just to mention few but not limited 
to: antibiotics, mucolitics, antioxidants, hormone, 
vaccines, corticosteroids, etc., which are still not 
prescribed via inhalations due to lack of efficient de- 
vices and cultural instruction. 

• Elimination of the confusion between long-acting 
and ready-to-use medicines. 

• Resolution of the problem of patient co-operation. 

• Eye appealing and very small. 

[001 1] Moreover, the Inhaling Device s question elim- 
inates manual problems, problems of maintenance, hy- 
giene, comprehension, mistaken use and psychological 
conditions, and there is no doubt that the Inhaling De- 
vice of the present invention is the most uncomplicated 
and efficient method available for delivery powdered 
medicaments via the respiratory tract. 
[001 2] On the basis of what is stated, considering that 
the Inhaling Device is specifically dedicated to clinical 
use in the administration of powdered medicines which 
carry out their action locally on the respiratory tract or 
through the lung as noninvasive route of administration 
to the systemic circulation, it is held that this mechanism 
is capable of eliminating difficulties and uncertainty due 
to current methods of administration. 
[0013] The elimination of the obstacles that compro- 
mise the use of a decisive weapon such as the one ob- 
ject of this invention is thus desirable. The development 
of the Inhaling Device proposed is needful, to properly 
dispense powered medicines, and for other similarly in- 
teresting applications with potentially enormous devel- 
opments which can be hypothesized for other substanc- 
es such as: 

Agents useful for calcium regulation (e.g., calciton- 
in, parathyroid hormone, and the like): 
Analgesic/antipyretics (e.g., aspirin, acetami- 
nophen, ibuprofen, naproxen sodium, buprenor- 
phine hydrochloride, propoxyphene hydrochloride, 
propoxyphene napsylate meperidine hydrochlo- 
ride, hydromorphone hydrochloride, morphine sul- 
fate, oxycodone hydrochloride, codeine phosphate, 
dihydrocodeine bitartrate, pentazocine hydrochlo- 
ride, hydrocodone bitartrate, tevorphanol tartrate, 
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diflunisal, trolamine salicylate, nalbuphine hydro- 
chloride, mefenamic acid, butorphanol tartate, 
choline salicylate, butalbital, phenyltoloxamine cit- 
rate, diphenhydramine citrate, methotrimeprazine, 
s cinnamedrine hydrochloride, meprobamate, and 
the like); 

- Antianginal agents (e.g., beta-adrenergic blockers, 
calcium channel blockers (e.g. , nifedipine, diltiazem 
hydrochloride, and the like), nitrate (e.g., nitrogtyc- 

10 erin, isosorbide dinitrate, pentaerythritol tetrani- 
trate, erythrityl tetranitrate, and the like); 
Antidepressant (e.g., doxepin hydrochloride, amox- 
apine, trazodone hydrochloride, amitriptyline hy- 
drochloride, maprotiline hydrochloride, phenelzine 

15 sulfate, desipramine hydrochloride, nortriptyline hy- 
drochloride, tranylcypromine sulfate, fluoxetine hy- 
drochloride, imipramine hydrochloride, imipramine 
pamoate, nortriptyline, amitriptyline hydrochloride, 
isocarboxazid, desipramine hydrochloride, trimi- 

20 pramine maleate, protriptyline hydrochloride, and 
the like); 

Antianxiety agents (e.g., lorazepam, buspirone hy- 
drochloride, prazepam, chlordiazepoxide hydro- 
chloride, oxazepam, chlorazepate dipotassium, di- 
25 azepam, hydroxyzine pamoate, hydroxyzine hydro- 
chloride, alprazolam, droperidol, halazepam, chlo- 
rmezanone, and the like); 

Antiharrythmics (e.g., bretylium tosylate, esmolol 
hydrochloride, verapamil hydrochloride, amiodar- 

30 one, encainide hydrochloride, digoxin, digitoxin, 
mexiletine hydrochloride, disopyramide phosphate, 
procainamide hydrochloride, quinidine sulfate, qui- 
nidine gluconate, quinidine polygalacturonate, fle- 
cainide acetate, tocainide hydrochloride, lidocaine 

35 hydrochloride, and the like); 

Antiarthritic agents (e.g., phenylbutazone, sulin- 
dac, penicillamine, salsalate, piroxicam, azathio- 
prine indomethacin, meclofenamate sodium, gold 
sodium thiomalate, ketoprofen, auranofin, aurothi- 

40 oglucose, tolmetin sodium and the like); 

Antibacterial agents (e.g., amikacin sulfate, aztre- 
onam, chloroamphenicol, chloramphenicol palmi- 
tate, chloamphenicol sodium succinate, cirpo- 
floxacin hydrochloride, clindamycin hydrochloride, 

45 clindamycin palmitate, clindamycin phosphate, 
metronidazole, metronidazole hydrochloride, gen- 
tamicin sulfate, Neomycin hydrochloride, tobramy- 
cin sulfate, vancomycin hydrochloride, polymyxin B 
sulfate, colistimethate sodium, colistin sulfate and 

50 the like); 

Anticoagulants (e.g., heparin, heparin sodium, war- 
farin sodium, and the like); 
Anticonvulsants (e.g., valproic acid, divalproate so- 
dium, phenytoin, phenytoin sodium, clonazepan, 

55 primidone, phenobarbitol, phenobarbitol sodium, 
carbamazepine, amobarbital sodium, methsux- 
imide, metharbital, mephobarbital, mephenytoin, 
phensuximide, paramethadione, ethotoin, phena- 
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cemide, secobarbital sodium, clorazepate dipotas- 
sium, trimethadione, and the like); 
Antidepressant (e.g. doxepin hydrochloride, amox- 
apine, trazodone hydrochloride, amitriptyline hy- 
drochloride, maprotiline hydrochloride, phenelzine 5 
sulfate, desipramine hydrochloride, nortriptyline hy- 
drochloride, tranylcypromine sulfate, fluxetine hy- 
drochloride, doxepin hydrochloride, imipramine hy- 
drochloride, imipramine pamoate, nortriptyline, am- 
itriptyline hydrochloride, isosarboxazid, 10 
desipramine hydrochloride, trimipramine maleate, 
protriptyline hydrochloride, and the like); 
Antifibrinolytic agents (e.g., aminocaproic acid); 
Antifungal agents (e.g., griseofulcin, keloconazole, 
and the like); 15 
Antigout agents (i.e., colchicine, a'iopurinol and the 
like); 

Antihypertensive agents (e.g., trimethaphan cam- 
sylate, phenoxybenzamine hydrochloride, par- 
gyline hydrochloride, desertpidine, diazoxide, 20 
guanethidine monosulfate, minoxidil, rescin- 
namine, sodium nitroprusside, rauwolfia serpenti- 
na, alseroxylon, phentolamine mesylate, reserpine, 
and the like); 

Anti-infectives (e.g., GM-CSF); 25 
Antimanic agents (i.e., lithium carbonate); 
Antimicrobials (e..g., cephalosporins (e.g., cefazo- 
lin sodium, cephradine, cefaclor, cephapirin sodi- 
um, ceftisoxime sodium, cefoperazone sodium, ce- 
fotetan disodium, cefutoxime azotil, cefotaxime so- 30 
dium, cefadroxxil monohydrate, ceftazidime, ce- 
phalexin, cephalothin sodium, cephalexin hydro- 
chloride monohydrate, cefamandole nafate, cefox- 
itin sodium, cefonicid sodium, ceforanide, ceftriax- 
one sodium, ceftazidime, cefadroxil, cephradine, 35 
cefuroxime sodium, ceforanide, ceftraxone sodium, 
ceftazidime, cefadroxil, cephradine, cefuroxime so- 
dium and the like), penicillins (e.g., ampicillin, 
amoxicillin, penicillin G benzathine, cyclacillin, 
ampicillin sodium, penicillin G potassium, penicillin *o 
V potassium, piperacillin sodium, oxacillin sodium, 
bacampicillin hydrochloride, cloxacillin sodium, 
ticarcillin disodium, azlocillin sodium, carbenicillin 
indanyl sodium, pinicillin G potassium, penicillin G 
procaince, methicillin sodium, nafcillin sodium, and 45 
the like), erythromycins (e.g. erythromycin ethyl- 
succinate, erythromycin, erythromicin estolate, 
erythromycin lactobionate, erythromicin siearate, 
erythromicin ethylsuccinate, and the like) tetracy- 
cline (e.g., tetracycline hydrochloride, doxycycline so 
hyclate, minocycline hydrochloride, and the like), 
and the like); 

Antimigraine agents (e.g., erotamine tartrate, pro- 
panoic hydrochloride, isometheptene mucate, 
dichloralphenazone, and the like); 55 
Antinauseant/antiemetics (e.g., meclizine hydro- 
chloride, nabilone, prochlor-perazine, dimenhydri- 
nate, promethazine hydrochloride, thiethylpera- 



zine, scopolamine, and the like); 
Anti-oxidants (e.g., beta-carotene, butylated hy- 
droxynisole, butylated hydroxy-toluene, catalases, 
coenzyme Q1 0, glutathione, copper sebacate, folic 
acid, manganese, retinol, pycnogenol, selenium, 
superoxide dismutase, lycopene, lipoic acid, acetyl- 
1 -carnitine, N-acetyl cysteine, linoleic acid, vitamins 
A, B2, B6, B12, C and E, taurine, zinc, adenosine, 
allicin, aloe, alpha lipoic acid, BHA, BHT, bilirubin, 
capsaicin, catechin, cysteine, coumarin, curcumin, 
dimethylglycine, glycine, ferrous fumarate, genis- 
tein, ginger, ginkgo biloba, gallates, gluconate, 
green tea, isoascorbic acid, L-glutamine, L-methyl 
methionine, L-seleno cysteine, L-seleno methio- 
nine, lutein, melatonin, methionine reductase w(Cu- 
Zn or Mn), N-acyl 1 -cysteine esters, N-acyl 1 -me- 
thionine esters, poplar bud, procyanidin, pycnoge- 
nol, resveratrol, rosmary, rutin, rutinose, selenium- 
yeast, seleno cysteine, seleno methionine, silybum 
marianum, sodium bisulfite, sodium metasulf ite, so- 
dium sulfite, sodium thiosulfite, spirulina, sulfurap- 
hane, superoxide dismutase (SOD), taurine, thi- 
oglycerol, thiol, thiosorbitol, thiourea, wheat grass, 
zinc gluconate and the like); 
Antiparkinson agents (e.g., ethosuximide, and the 
like); 

Antiplatelet agents (e.g., aspirin, empirin, ascriptin, 
and the like); 

Antistamine/antipruritics (e.g., hydroxyzine hydro- 
chloride, diphenhydramine hydrochloride, chlo- 
rpheniramine maleate, brompheniramine maleate, 
cyproheptadine hydrochloride, terfenadine, clem- 
astine fumarate, triprolidine hydrochloride, car- 
binoxamine maleate, diphenylpyraline hydrochlo- 
ride, phenindamine tartrate, azatadine maleate, 
tripelennamine hydrochloride, dexchlorphe- 
niramine maleate, methdilazine hydrochloride, trim- 
prazine tartrate, and the like); 
Antipsychotic agents (e.g., haloperidol, loxapine 
succinate, loxapine hydroxhloride, thioridazine, 
thioridazine hydrochloride, thiothixene, fluphena- 
zine hydrochloride, fluphenazine decanoate, flu- 
phenazine enanthate, trifluoperazine hydrochlo- 
ride, chlorpromazine hydrochloride, perphenazine, 
lithium citrate, prochlorperazine, and the like); 
Antiulcer/antireflux agents (e.g., famotidine, cime- 
tidine, ratitidine hydrochloride, and the like); 
Antiviral agents (e.g., interferon gamma, zidovu- 
dine, amantadine hydrochloride, ribavirin, acyclovir, 
and the like); 

Bronchiodialators (e.g., sympathomimetics (e.g., 
epinephrine hydrochloride, metaproterenol sulfate, 
terbutaline sulfate, isoetharine, isoetharine me- 
sylate, isoetharine hydrochloride, albuterol sulfate, 
albuterol, bitolterol, mesylate isoproterenol hydro- 
chloride, terbutaline sulfate, epinephrine bitartrate, 
metaproterenol sulfate, epinephrine, epinephrine 
bitartrate), anticholinergic agents (e.g., ipratropium 
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bromide), xanthines (e.g. aminophylline, dyphyl- 
line, metaproterenol sulfate, aminophylline), mast 
cell stabilizers (e.g., cromolyn sodium), inhalant 
cortisteroids (e.g., flurisolidebeclomethasone di- 
propionate, beclomethasone dipropionatemonohy- 
drate), salbutamol, beclomethasone dipropionate 
monohydrate), salbutamol, beclomethasone dipro- 
pionate (BDP), ipratropium bromide, budesonide, 
ketotifen, salmeterol, xinafoate, terbutaline sulfate, 
triamcinolone, theophylline, nedocromil sodium, 
metaproterenol sulfate, albuterol, flunisolide, and 
the like); 

Hemorheotogic agents (e.g., pentoxifylline); 
Hypoglycemic agents (e.g., human insulin, purified 
beef insulin, purified pork insulin, glyburide, chlo- 
rpropamide, glipizide, totalbutamide, tolazamide, 
and the like); 

Hypolipidemic agents (e.g. clofibrate, dextrothyrox- 
ine sodium, probucol, lovastatin, niacin, and the 
like); 

Hormones (e.g., androgens (e.g., danazol, testo- 
sterone cypionate, fluoxymesterone, ethyltosto- 
sterone, testosterone enanihate, methyltesterone, 
fluoxymesterone, testosterone cypionate), estro- 
gens (e.g., estradiol, estropipate, conjugated estro- 
gens), progestins (e.g.methoxyprogesterone ace- 
tate, norethindrone acetate), cortisteroids (e.g. tri- 
amcinolone, betamethasone, betamethasone sodi- 
um phosphate, dexamethasone, dexamethasone 
sodium phosphate, dexamethasone acetate, pred- 
nisone, methylprednosolone acetate suspension, 
triamcinolone acetonide, methylprednisolone, 
prednisolone sodium phosphate methylprednisolo- 
ne sodium succinate, hydrocortisone sodium succi- 
nate, methylprednisolone sodium succinate, triam- 
cinolone hexacatonide, hydrocortisone, hydrocorti- 
sone cypionate, prednisolone, fluorocortisone ace- 
tate, paramethasone acetate, prednisolone tebu- 
late, prednisolone acetate, prednisolone sodium 
phosphate, hydrocortisone sodium succinate, and 
the like), thyroid hormones (e.g., levothyroxine so- 
dium) and the like; 

Nucleic acids (e.g., sense or anti-nucleic acids en- 
coding any protein suitable for delivery by inhala- 
tion, including the proteins described herein, and 
the like); 

Proteins (e.g., DNase, alginase, superoxide dis- 
mutase, lipase, and the like); 
Sedatives/hypnotic (e.g., ergotamine tartrate, pro- 
panol hydrochloride, isometheptene mucate, 
dichloralphenazone, and the like); 
Thrombolytic agents (e.g., urokinase, streptoki- 
nase, altoplase, and the like). 

[0014] Additional agents contemplated for delivery 
employing the invention inhalation device and methods 
described herein include agents useful for the treatment 
of diabetes (e.g., activin, glucamon, insulin, somatosta- 



tin, proinsulin, amylin, and the like), carcinomas (e.g., 
taxol, interleukin-1 , interleukin-2, (especially useful for 
treatment of renal carcinoma), and the like, as well as 
leuprolide acetate, LHRH analogs (such as nafarelin ac- 

s etate), and the like, which are especially useful for the 
treatment of prostatic carcinoma), endometriosis (e.g., 
LHRH analogs), uterine contraction (e.g., oxytocin), di- 
uresis (e.g., vasopressin), cystic fibrosis (e.g., Dnase (i. 
e., deoxyribonuclease), SLPI, and the like), neutropenia 

10 (e.g., GCSF), lung cancer (e.g., beta 1 -interferon), res- 
piratory disorders (e.g. superoxide dismutase), RDS (e. 
g., surfactants, optionally including apoproteins), and 
the like. 

[0015] Presently preferred indications which can be 
15 treated employing the invention inhalation device and 
methods described herein include diabetes, carcinomas 
(e.g., prostatic carcinomas), bone disease (via calcium 
regulation), cystic fibrosis and breathing disorders (em- 
ploying bronchodilators), and the like. Accordingly, there 
20 exists a definite need for a tiny dry powder pharmaceu- 
tical delivery device that can use many different pow- 
dered pharmaceuticals, which can safely stored to 
maintain stability until dispensing, without any loss of 
uptake efficiency due to its advanced design, or to ex- 
25 cessive absorption within the mouth or throat. The 
present invention satisfies this need and provides fur- 
ther related advantages. 

[0016] The clinical, pharmacological, economic and 
finally the social advantages can be anticipated together 

30 with the co-operation of the patient (it is sufficient to con- 
sider the reduction of anxiety due to the easiness to use 
the device, the fact that the patient no longer needs the 
assistance of members of the family, with the reduction 
of injections, and with lower hospitalization required, 

35 etc.). 

[001 7] The interest compliance and serenity of the pa- 
tient is favoured (many speak of anxiety in complex ma- 
noeuvres) where he is called to execute the minimum 
number of actions possible and with a strong temporal 

40 and material connotation, i.e. with a precise identifica- 
tion of the act performed in the same way as the taking 
of any pill, with the result of the exact perception of the 
completed event (let us not forget that the patient often 
doubts that he has correctly administered the medicine 

^5 via aerosol). Consequently there is a strong concentra- 
tion of faith in the act itself, which as well as scientific 
becomes "magical", therefore saving and above all wor- 
thy of faithfulness. 

[0018] The regular imposition of the right doses is not 
50 the least of the advantages of the methodologies in 
question. The possibility of lower production costs and 
the better perception of results by the prescribing doctor, 
and hence the increase of confidence in the medicinal 
formulation, is another advantage of the methodology 
55 that cannot be ignored. 

[0019] The use of the breath-activated inhaler of the 
present invention is extremely simple, fool-proof, and 
the user will easily achieve maximum control of his 
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health, instead the more complicated models available 
on the market, anyone using them will be given exten- 
sive training for its use. Nevertheless it is generally es- 
timated that with the standard inhaler only about ten per 
cent (10%) of the inhaler drug actually reaches the 5 
lungs, the remaining ninety percent (90%) is deposited 
on the lining of the mouth and throat, and when relief is 
not forthcoming, the inhaler use tends to quick press for 
another dose of the drug. Using such inhalers to often 
is likely, under certain circumstances to have serious un- 10 
pleasant side effects, such as mild irritation in the throat, 
dysphonia, nausea, jitteriness, indigestion, gastric re- 
flux, insomnia, thrush, hoarseness, coughing, oropha- 
ryngeal candidasis, etc. 

[0020] The use of the /nfta/er proposed by the present *5 
invention through the respiratory tract may provide an 
efficient means of administering dry powder medica- 
ments such as vasoconstrictors, antihistaminics, anti- 
spamodics, antipeptics, antibronchiolitis, B2-stimu- 
lants-corticosteroids, antivirals, antifungals, antioxi- 20 
dants, antileukotrienes, antiallergens, antibiotics, hu- 
man proteins, peptides, etc., which will generally re- 
quires a smaller dosage than would be necessary if the 
drug were given systematically, infection is often accom- 
panied by one or more of the five other conditions cited 25 
above. 

[0021 ] The principal purpose of the present invention 
is to provide an Inhaling Device for dispensing only one 
dose of powdered medicaments at a time into the Res- 
piratory Tract and is intended to be easy to use, inex- 30 
pensive and possibly used more times. 
[0022] The present invention relates to an inhaling 
Device suitable for delivery, via the respiratory tract, 
therapeutic medication and includes among its objects 
and advantages increased convenience in medication 35 
with dry medicaments in powder form, especially with 
respect to accuracy of dosage and accurate placement 
of the drug. 

[0023] The inhaler object of this invention is useful al- 
so with antibiotics, steroids and other difficulty soluble 40 
compounds. Problems associated with the formulation 
of this drug include aggregation, caking, particle-size 
growth and often clogging, which using the present In- 
haler \s completely avoided. 

[0024] It has been discovered that the use of the In- 
haler of the present invention for dispensing powdered 
medicaments available in the form of fine powders, can 
be practiced to cause effective therapeutic effect. It is 
also possible to combine the general treatment thus re- 
sulting with high local concentration of the same medi- so 
cament in the respiratory tract. 
[0025] Solid inhalation therapy is of value in connec- 
tion with many therapeutic agents, including antiseptic 
bronchiolytics, and vaso-constrictors, and is indicated 
for at least some of the known anti-histamine drugs. 55 
[0026] Many therapeutic agents that are water-solu- 
ble will be found effective by solid inhalation, by both the 
effect and the degree of effectiveness need to be estab- 
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lished by specific test in connection with each sub- 
stance. 

[0027] Many ingredients can be added as Membrane 
Permeation Inhaler to the Drug formulations to increase 
their barrier permeability, but the preferred one and most 
effective is lactose. 

[0028] Accordingly, the present invention will succeed 
in obtaining such constancy by providing a device that 
is to be utilized by the patient by breathing in, in a simple, 
substantially normal way. Utilized the energy of the air 
flowing through the device to deliver into the lining a sin- 
gle dose of powdered medicaments at a time, which 
charge is delivered quickly, shortly after inhalation be- 
gins, and finds its way to its resting place. Thus the de- 
vice itself and the body passages first receiving the 
stream of air are thoroughly swept and scavenged with 
pure air during a major portion of the breathing-in proc- 
ess. I have found that administration in this way not only 
contributes to deep penetration of the medicament, but 
that it becomes unnecessary to pulverize or micronize 
the medicament into a true smoke. The use of larger 
particle tends to increase the reliability with which a uni- 
form fraction of the material will pass on through the 
body passages first receiving the stream without getting 
caught on the moist walls. 

[0029] With the Inhaler proposed by the present in- 
vention the absorption is virtually as rapid as the drug 
can be delivered into the alveoli of the lungs, since the 
alveolar and vascular epithelial membranes are quite 
permeable, blood flow is abundant, and there is a very 
large surface for absorption. 

[0030] It is an object of this invention to provide an 
extremely simple device which is sturdy, dependable, 
reliable, fool-proof and which will maintain its character- 
istics for a long period so that if a considerable time 
about elapse between the original manufacture of the 
item and its utilization, the therapeutic efficacy of the 
drug will remain comparatively undiminished. 
[0031] This invention makes possible to dispense any 
type of powdered drugs that are at all times completely 
under the control of the user. It will thus be seen that the 
invention provides a simple and convenient means of 
dispensing powdered drugs, and it is capable of ex- 
tremely wide applications. 

[0032] The Inhaling Device of this invention can be 
manufactured quite easily using means of injection 
mouldings well known in the art, thereby affecting sub- 
stantial cost reduction in manufacturing the device with- 
out adversely affecting the medicament administration 
inhalation. 

[0033] With this and other objects in view the inven- 
tion consists in the details of an inexpensive but efficient 
inhalator, convenient and easy to use and of low cost to 
the user so that the device may be discarded following 
the single administration of the contained medicament. 
[0034] Ascan you see from the drawings included, the 
concept in question is carried out through the use of ad- 
ministration devices which can be adapted in their di- 
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mensions, external aspect and internal and external 
conformation: however, all the devices follow the logic 
of a single and exact dose of medicine in a container 
made of plastic, or other appropriate material which can 
also be biodegradable, and suitable for inhalation, 5 
thanks to its conformation. 

[0035] An Inhaling Device for dispersing powdered 
medicaments through the respiratory tract, according to 
the invention, comprises: 

w 

means to preserve the capsules in orderto be easily 
and conveniently carried and used, with a container 
(15) harmoniously integrated in the whole device; 
means to hold a capsule and allow the powdered 
drug it contains to come out, by an assembly of two >5 
or more separated elements that constitute a single 
block (A) or (B); 

means to hold the capsule inside said block, by a 
compartment into which the capsule is placed and 
is held still during the operation of incision, so as to 20 
guarantee the dispersion of the powdered drug into 
a chamber of said block; 

means to split the capsule, by a cutting element 
preferably formed by a point, a blade, a cutting sur- 
face, or any other cutting element capable of perfo- 25 
rating or cutting the capsule, according to one of the 
two possible embodiments of this device; 
means to rotate one of the elements on the other 
elements forming the block of the inhaler, in order 
to cause the powdered drug completely come out 30 
from the capsule, after the cut or incision of the case 
of the same capsule, with a support by means of 
which it's possible to rotate one element on the oth- 
er ones; 

means to hold the pieces of the case of the capsule, 35 
after it has been split, and to prevent the powder 
from aggregating, by a chamber with a grid lower 
surface that keeps the bigger pieces of the drug not 
completely pulverized, as well as the pieces of the 
case of the capsule, while letting the powdered drug *o 
pass through; 

means to deliver the powder of the capsule re- 
leased into the lower part of the block of the inhaler, 
by a mouthpiece from which the user can directly 
inhale the powder; 45 
means to prevent the powder from aggregating, by 
a porous filter placed near the mouthpiece of the 
inhaler. 

[0036] The inhalerobject of this invention can be used so 
in a first embodiment wherein, with reference to Figs. 1 , 
2, 3, 4, 5 and 6, the capsule is cut by means of a rough 
surface touching it. 
[0037] This system comprises: 

55 

means to preserve the capsules (5) in order to be 
easily and conveniently carried and used, with a 
container (1 5) harmoniously integrated in the whole 
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device, inside which the capsules (5) are arranged 
in three vertical parallel lines (16) (17) and (18); 
means to hold a capsule (5) inside the block (A), by 
an element (1) comprising an open compartment 
(4), into which the capsule (5) is placed, with its side 
walls touching the perimeter of said compartment 

(4) ; 

means to cut the capsule (5), by an element (2) 
comprising a half-conical opening (6), with the ver- 
tex upwards and with rough internal side surfaces 
(6a, 6b) that facilitate the operation of incision of the 
lower part of the case of the capsule (5), following 
the rotation of the element (2) on the other elements 

(1) and (3) of block (A); 

means to release the powdered drug inside the 
block (A), immediately after the case of the capsule 

(5) has been split, by an element (3) formed by two 
chambers (8) and (10), divided one from the other 
by a grid (9); 

means to rotate the element (2) on the elements (1 ) 
and (3) forming the block (A), by a long rectangular 
support (7) connected to the element (2); 
means to fit the element (1) to the element (3) of 
block (A), by three equal components placed at the 
vertexes of an equilateral triangle inscribed in the 
circular section of the upper part of the element (3) 
of block (A); each of them is formed by a small wing 
(13a), placed in horizontal position and belonging 
to the element (3), which perfectly fits inside the 
notch (1 3b) of the element (1 ) ; 
means to fit the element (2) to the element (3) of 
block (A), by two equal components; each of them 
is formed by a small wing (14a), placed in vertical 
position and belonging to the element (3), which 
perfectly fits inside the notch (14b) of the element 

(2) ; 

means to hold the pieces of the case of the capsule 
(5), after it has been split, and to prevent the powder 
from aggregating, by a chamber (8) with a grid lower 
surface (9) having a series of slots that keep the 
bigger pieces of the drug not completely pulverized, 
as well as the pieces of the case of the capsule (5), 
while letting the powdered drug pass through; 
means to deliver the powder of the capsule (5) re- 
leased into the chamber (10), by a mouthpiece (12) 
from which the user can directly inhale the powder. 
- means to prevent the powder from aggregating, by 
a porous filter (1 1 ) placed near the mouthpiece (12) 
of the inhaler. 

[0038] The inhaler can be used in a second embodi- 
ment wherein, with reference to Figs. 7, 8, 9, 10, 11 and 
12, the capsule is cut by splitting its case with a cutting 
element. This system comprises: 

means to preserve the capsules (5) in order to be 
easily and conveniently carried and used, with a 
container (1 5) harmoniously integrated in the whole 
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device, inside which the capsules (5) are arranged 
in three vertical parallel lines (16) (17) and (18); 
means to hold a capsule (5) inside the block (B), by 
an element (21) comprising an open compartment 
(23), into which the capsule (5) is placed, with its 5 
side walls touching the perimeter of said compart- 
ment (23); 

means to split the capsule (5), by a cutting element 
(27), consisting of a rectangular pointed blade; 
when the capsule (5) is placed into the compart- 10 
ment (23), the lower part of its case will be cut for 
incision by the cutting element (27); 
means to release the powdered drug inside the 
block (B), after the split of the capsule (5), by an 
element formed by two chambers (25) and (26), di- 15 
vided one from the other by a grid (28); 
means to rotate the cover (21 ) on the element (22) 
of block (B), in order to cause the cutting element 
(27) split the case of the capsule (5) and let the pow- 
dered drug completely come out, by a long rectan- 20 
gular support (24) connected to the cover (21 ); 
means to fit the cover (21) to the element (22) of 
block (B), by a circular groove along the entire pe- 
rimeter of the base of the cover (21 ) and of the upper 
end of the element (22); with reference to the draw- 25 
ing of Fig. 1 0, it's possible to identify the tracks (29a) 
and (30a) of the groove on the internal upper part 
of the element (22), that perfectly fit into the tracks 
(29b) and (30b) of the groove on the external lower 
part of the cover (21 ); 30 
means to hold the pieces of the case of the capsule 
(5), after it has been split, and to prevent the powder 
from aggregating, by a chamber (25) with a grid low- 
er surface (28) having a series of slots that keep the 
bigger pieces of the drug not completely pulverized, 35 
as well as the pieces of the case of the capsule (5), 
while letting the powdered drug pass through; 
means to deliver the powder of the capsule (5) re- 
leased into the chamber (26), by a mouthpiece (1 2) 
from which the user can directly inhale the powder. 40 
means to prevent the powder from aggregating, by 
a porous filter (11) placed near the mouthpiece (1 2) 
of the inhaler. 

[0039] This device has such a size that allows it to be ^ 
conveniently and easily carried in a handbag or even in 
your pocket. 

[0040] In addition, this device has such a shape that 
the complete assembly of its elements is virtually similar 
to the conformation of a normal cylindrical pen or pencil, so 
with the vertical dimension greater than the other two, 
however comparable with the dimensions of a normal 
pen. 

[0041 ] This device is made of plastic material and may 
be externally coloured as desired, in order to make it 55 
anonymous, so that it can normally go unobserved. 
[0042] This device has a very low weight that increas- 
es its convenient and easy use or transport, since it has 
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a plastic structure made of thin walls and it has a series 
of empty spaces inside. 

[0043] The external support (7) or (24), according to 
the embodiment of the device to which we refer, facili- 
tates the convenient transport of the inhaler (for exam- 
ple in the pocket of your shirt) thanks to its clip. 
[0044] Conveniently, this device can reduce to the 
minimum the operations that must be performed for the 
inhalation of the powdered drug by the user; in particu- 
lar, the shape and the position of the various chambers 
of the device allow the user to perform the operation of 
incision of the capsule (5) and theconsequent inhalation 
of the powdered drug, by simple operations that do not 
require a particular predisposition to the use of inhalers 
like this. 

[0045] Advantageously, the container (15) inside 
which the capsules (5) are placed in order to be pre- 
served until the moment of their use, guarantees the 
greatest hygiene of the capsules (5), protecting them 
from the dust or from contact with other external agents. 
[0046] The container (1 5) can house a number of cap- 
sules (5) that is sufficient to guarantee their use for sev- 
eral administrations; in particular, the proposed embod- 
iments of the invention provide a container (1 5) capable 
of holding three vertical parallel lines (1 6) (1 7) and (18), 
each one containing five capsules (5), for a total of fif- 
teen capsules (5). 

[0047] However, this invention can provide containers 
(15) capable of holding a different number of capsules 
(5), particularly considering the advantages of a smaller 
device, in the case the container holds a minor number 
of capsules (5). 

[0048] This device may be used more times and, in 
order to ensure the greatest hygiene, the mouthpiece 
(1 2) from which the user inhales the powdered drug that 
is come out from the capsule (5), is held and protected 
by the upper part of the container ( 1 5), so that, when the 
inhaler is not used, the maximum protection from the 
dust and, in general, from external agents will be guar- 
anteed. 

[0049] The compartment (4) or (23), into which the 
capsule (5) is placed in order to be cut, has such a size 
that permits the complete insertion of the capsule (5) 
inside it, ensuring a greater stability of the same capsule 
(5) during the operation of its incision, and preventing it 
from accidentally escaping from said compartment (4) 
or (23). 

[0050] The powder released on the base of the device 
is inhaled by the user, placing directly the mouthpiece 
(1 2) into his/her mouth and breathing in, so that the pow- 
dered drug coming out from the mouthpiece (1 2) enters 
the mouth and reaches the lungs. 
[0051] With reference to the embodiment of the de- 
vice depicted in Figs. 1 , 2, 3, 4, 5 and 6, the body of the 
inhaler is essentially formed by two parts that can be 
assembled each other: the block (A) and the container 
(15), inside which the capsules (5) are preserved until 
the moment of their use. The block (A), in its turn, is 
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essentially formed by three parts that can be assembled 
each other: the cover (1) and the elements (2) and (3). 
Such a conformation facilitates the manufacturing and 
assembling of the inhaler, considerably reducing the 
costs of the mass production. 

[0052] With reference to Figs. 1 , 2, 3, 4, 5 and 6, the 
capsule (5) is cut by rubbing the lower part of its case 
over the rough surface of the half-conical opening (6), 
whose internal surfaces (6a, 6b) are made of such a ma- 
terial that chafes the case of the capsule (5), following 
the rotation of the element (2) by means of the support 
(7) connected to the same element (2). 
[0053] With reference to Figs. 1 , 2, 3, 4, 5 and 6, the 
operation of incision of the capsule (5) and the conse- 
quent inhalation of the powdered drug by the user, can 
be easily performed following these operations: it's suf- 
ficient to keep the block (A) of the inhaler with one hand 
and, once the capsule (5) has been placed in the com- 
partment (4) of the cover (1 ), with the thumb of the other 
hand you'll rotate the element (2) on the other elements 
(1) and (3) forming block (A), by means of the support 
(7), so as to split the case of the capsule (5); then you 
place the device into your mouth and inhale the pow- 
dered drug. 

[0054] With reference to Figs. 1 , 2, 3, 4, 5 and 6, the 
internal walls (6a) and (6b) of the half-conical opening 
(6) included in the element (2) of block (A), are made of 
a material composed of a paste of plastic and vitreous 
material, which makes said surfaces sufficiently rough 
to guarantee the incision of the case of the capsule (5) 
following the rubbing. 

[0055] With reference to Figs. 1 , 2, 3, 4, 5 and 6, such 
material forming the internal rough surfaces of the open- 
ing (6) is also sufficiently stiff, so as to prevent their 
crumbling or any pulverization of their external layer. 
[0056] With reference to Figs. 1 , 2, 3, 4, 5 and 6, in 
order to ensure a greater dispersion of the powdered 
drug into the chamber (1 0), this takes such a conforma- 
tion that the half-conical shape, with the vertex down- 
wards, facilitates the outflow of the powder towards the 
mouthpiece (12) so that it can be easily and convenient- 
ly inhaled by the user. 

[0057] With reference to Figs. 1 , 2, 3, 4, 5 and 6, under 
the compartment (4) where the capsule (5) is placed in 
order to be cut, there is a chamber (8), with a grid lower 
surface (9) having a series of slots, which allows the 
pieces of the case of the capsule (5) to remain inside 
the chamber (8). Said grid (9) has the important function 
to prevent the powder from aggregating in a humid at- 
mosphere, obstructing in this way its dispersion into the 
next chamber (10) and the consequent inhalation by the 
user. 

[0058] With reference to the embodiment of the de- 
vice depicted in Figs. 7, 8, 9, 10, 11 and 12, the body of 
the inhaler is essentially formed by two parts that can 
be assembled each other: the block (B) and the contain- 
er (15), inside which the capsules (5) are preserved until 
the moment of their use. The block (B), in its turn, is 



essentially formed by two parts that can be assembled 
each other: the cover (21) and the element (22). Such 
a conformation facilitates the manufacturing and as- 
sembling of the inhaler, considerably reducing the costs 

5 of the mass production. 

[0059] With reference to Figs. 7, 8, 9, 10, 11 and 12, 
the operation of incision of the capsule (5) and the con- 
sequent inhalation of the powdered drug by the user, 
can be easily performed following these operations: it's 

io sufficient to keep the block (B) of the inhaler with one 
hand and, once the capsule (5) has been placed in the 
compartment (23) of the cover (21 ), slightly pressing on 
the capsule (5), with the thumb of the other hand you'll 
rotate the cover (21) on the element (22) of block (B), 

is by means of the support (24), so as to split the case of 
the capsule (5) and open it; then you place the device 
into your mouth and inhale the powdered drug. 
[0060] With reference to Figs. 7, 8, 9, 10, 11 and 12, 
the capsule (5) is cut by means of a cutting element (27) 

20 on the base of the chamber (25) of the element (22) of 
block (B), which splits the lower part of the case of the 
capsule (5). The consequent dispersion of the pow- 
dered drug contained in the capsule (5) into the chamber 
(25) is caused by the rotation of the cover (21) on the 

25 element (22), performed thanks to the support (24) con- 
nected to the cover (21). The rotation of the cover (21) 
on the element (22) of block (B) causes the split of the 
case of the capsule (5) so as to let the powdered drug 
completely come out from the capsule (5). 

30 [0061] With reference to Figs. 7, 8, 9, 10, 11 and 12, 
the cutting element (27) has a rectangular pointed 
shape, so as to facilitate the cut of the case of the cap- 
sule (5) during the operation of its incision. 
[0062] With reference to Figs. 7, 8, 9, 10, 11 and 12, 

35 the cutting element (27) is made of plastic or other suit- 
able material ensuring the necessary stiffness, so that 
it's sufficient a moderate force to split the case of the 
capsule (5), by slightly pressing on the capsule (5), with 
the thumb of one's hand. 

40 [0063] With reference to Figs. 7, 8, 9, 10, 11 and 12, 
in order to ensure a greater dispersion of the powdered 
drug into the chamber (26), this takes such a conforma- 
tion that the half-conical shape, with the vertex down- 
wards, facilitates the outflow of the powder towards the 

45 mouthpiece (1 2) so that it can be easily and convenient- 
ly inhaled by the user. 

[0064] With reference to Figs. 7, 8, 9, 10, 11 and 12, 
under the compartment (23) where the capsule (5) is 
placed in order to be cut, there is a chamber (25), with 

so a grid lower surface (9) having a series of slots, which 
allows the pieces of the case of the capsule (5) to remain 
inside the chamber (25). Said grid (28) has the important 
function to prevent the powder from aggregating in a hu- 
mid atmosphere, obstructing in this way its dispersion 

55 into the next chamber (26) and the consequent inhala- 
tion by the user. 

[0065] While a particular form of the invention has 
been illustrated and described, it will be apparent that 
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various modifications can be made without departing 
from the spirit and scope of the invention. Thus, al- 
though the invention has been described in detail with 
reference to preferred embodiments, those having ordi- 
nary skill in the art appreciate that various modification s 
can be made without departing from the invention. 
[0066] It is specified that the appearance and the ba- 
sis conformation of the object described is indicative, 
other advantages of the device will appear to those 
skilled in the art from the containing of the appended 10 
drawings. 

[0067] It will be readily appreciated that the forms of 
the invention described above are intended for purpos- 
es of illustration only, and numerous changes in the de- 
tails of construction and materials employed may be *s 
made without departing from the spirit of the invention 
or the scope of the appended claims. 

Brief description of drawings 

20 

[0068] 

■ Flgs.1 and 2 show respectively the frontal and side 
view of the inhaler in the embodiment where the de- 
vice is essentially formed by a block, obtained by 25 
the assembly of the elements (1) (2) and (3), which 
are characterized by their coaxial position with the 
entire system, and by the container (15), inside 
which the capsules are placed in order to be wholly 
preserved until the moment of their use. These fig- 30 
ures show also the frontal and side view of the long 
rectangular support (7), by means of which it's pos- 
sible to rotate the element (2) on the elements (1) 
and (3) in order to ensure the incision of the capsule. 

■ Fig. 3 shows a side sectional view of the inhaler cut 35 
by a vertical plane passing through the diameter of 
the circular section. This figure clearly distinguishes 
the block (A) from the container (1 5), where the cap- 
sules (5) are kept until the moment of their use. 

40 

The block (A) is formed by the effective assem- 
bly of the elements (1) (2) and (3), in order to 
ensure the perfect join between the same ele- 
ments, so as to facilitate to the maximum the 
operation of incision of the capsule (5) that 45 
makes the powdered drug come out. This sec- 
tional view shows the block (A) of the device in 
the moment of the incision of the capsule (5), i. 
e. with the elements (1) (2) and (3) perfectly fit- 
ted each other. The cover (1) comprises the so 
compartment (4) that holds the capsule (5) to 
be cut. The element (2) is movable compared 
with the cover (1) and with the element (3), so 
that, thanks to the support (7), it's possible to 
rotate the element (2) on the other two ele- ss 
ments (1) and (3), which permits to cut the cap- 
sule (5). Inside the element (3) there are the 
two chambers (8) and (1 0): their main task is to 
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ensure the passage of the powdered drug that 
is come out from the capsule (5), so that it can 
be taken by the user. 

This figure shows also the container (1 5) where 
the capsules (5) are placed in order to be wholly 
preserved until the moment of their use. The 
capsules (5) are arranged inside the container 
in three vertical parallel lines, two of which are 
drawn in this figure. Each vertical line can com- 
prise a maximum number of capsules (5) and 
is divided from the other by a thin wall (20), in 
order to ensure a better arrangement of the 
capsules (5) inside the container (15). 

The block (A) and the container (1 5) are divided 
by a circular surface (19) through which the cap- 
sules (5) can be pulled out, one at a time, in the 
moment of their use. 
■ Fig 4 shows the exploded view of the block (A) with 
the three separated elements: 

the cover (1 ), comprising the compartment (4) 
of the capsule (5) at its centre. The vertical axis 
passing through the centre of the compartment 
(4) corresponds exactly to the vertical axis of 
the block (A) and of the entire device, being the 
latter of circular section along its entire length. 
The capsule (5) is placed into the compartment 

(4) in order to be split, so that the user can then 
take the powdered drug it contains; 

the element (2) is movable compared with the 
elements (1) and (3) of the block (A) thanks to 
the long rectangular support (7), by means of 
which it's possible to rotate the element (2) on 
the elements (1) and (3) in order to ensure the 
incision of the capsule (5). When the capsule 

(5) is placed into the compartment (4), the lower 
part of its case will touch the half-conical open- 
ing (6) whose internal side surfaces (6a, 6b) 
constitute the real cutting system of the capsule 
(5), as they are made of such a material that 
makes their surface rough; 

- the element (3), principally comprising the 
chambers (8) and (10), has the main task to en- 
sure the passage of the powdered drug that is 
come out from the capsule (5), so that it can be 
taken by the user. In the moment of incision of 
the capsule (5), the powdered drug starts dis- 
persing into the chamber (8) and then falls for 
gravity into the chamber (10), divided from the 
former by means of a grid surface (9) that keeps 
the case of the capsule (5) and prevents non- 
powdered drug fragments from aggregating. 
The half-conical shape of the chamber (10), of 
variable section along its height, facilitates the 
dispersion of the powdered drug towards the 
area next to the mouthpiece (12). Thus, the 
powdered drug that is found inside the chamber 



10 



EP 1 245 243 A1 20 



(10) is ready to be inhaled, by placing the 
mouthpiece (12) into the user's mouth; during 
this operation, the powdered drug passes 
through a porous filter (11) that prevents it from 
aggregating. * 

The element (3), on its upper part, comprises 
some components capable of fitting it to the other 
two elements (1) and (2) of block (A): 

w 

the element (1) is fitted to the element (3) by 
means of three equal components placed at the 
vertexes of an equilateral triangle inscribed in 
the circular section of the upper part of the el- 
ement (3); each of them is formed by a small *s 
wing (13a), placed in horizontal position and 
belonging to the element (3), which perfectly 
fits inside the notch (13b) of the element (1); 
the element (2) is fitted to the element (3) by 
means of two equal components placed in op- 20 
posite position, in the internal upper part of the 
element (3); each of them is forined by a small 
wing (14a), placed in vertical position and be- 
longing to the element (3), which perfectly fits 
inside the notch (14b) of the element (2). 25 

■ Fig 5 shows the top sectional view of the device at 
the height of a horizontal plane x-x as depicted in 
figure 1 . This figure permits to clearly observe the 
circular perimeter of the element (3) of block (A) . Ifs 30 
then possible to observe: 

the top view of the compartment (4) inside 
which the capsule (5) is placed in order to be 
split; 35 
the top view of the element (2) of block (A), with 
the support (7) at one of its sides, by means of 
which it's possible to rotate the element (2) on 
the other elements (1) and (3) of block (A), in 
order to cut the capsule (5). 40 

The dotted line of the circular perimeter of the 
element (2) clearly marks the rotation of the element 
(2) on the element (3) in the clockwise direction in- 
dicated by the arrows. 

■ Fig. 6 shows the top sectional view of the device at 
the height of a horizontal plane y-y as depicted in 
figures 1 and 3. This figure permits to clearly ob- 
serve the circular perimeter of the container (1 5) in- 
side which the capsules (5) are placed in order to so 
be wholly preserved until the moment of their use. 
The capsules (5) are arranged in three vertical par- 
allel lines (1 6) (1 7) and (1 8), and each line can com- 
prise a maximum number of capsules (5). 

■ Figs. 7 and 8 show respectively the frontal and side 55 
view of the inhaler in the embodiment where the de- 
vice is essentially formed by a block, obtained by 

the assembly of the elements (21) and (22), which 



are characterized by their coaxial position with the 
entire system, and by the container (15), inside 
which the capsules are placed in order to be wholly 
preserved until the moment of their use. These fig- 
ures show also the frontal and side view of the long 
rectangular support (24), belonging to the element 
(21), by means of which it's possible to rotate the 
element (21) on the element (22) in order to ensure 
the incision of the capsule. 

■ Fig 9 shows a side sectional view of the inhaler cut 
by a vertical plane passing through the diameter of 
the circular section. This figure clearly distinguishes 
the block (B) from the container^ 5), where the cap- 
sules (5) are kept until the moment of their use. 

The block (B) is formed by the effective assem- 
bly of the elements (21) and (22), in order to 
ensure the perfect join between the same ele- 
ments, so as to facilitate to the maximum the 
operation of incision of the capsule (5) that 
makes the powdered drug come out. This sec- 
tional view shows the block (B) of the device in 
the moment of the incision of the capsule (5), i. 
e. with the elements (21) and (22) perfectly fit- 
ted each other. The cover (21) comprises the 
compartment (23) that holds the capsule (5) to 
be cut. The cover (21 ) is movable compared 
with the element (22), so that, thanks to the 
support (24), it's possible to rotate the cover 
(21) on the other element (22), which permits 
to cut the capsule (5). Inside the element (22) 
there are the two chambers (25) and (26): their 
main task is to ensure the passage of the pow- 
dered drug that is come out from the capsule 
(5), so that it can be taken by the user. 
This figure shows also the container (1 5) where 
the capsules (5) are placed in order to be wholly 
preserved until the moment of their use. The 
capsules (5) are arranged in three vertical par- 
allel lines, two of which are drawn in the figure. 
Each vertical line can comprise a maximum 
number of capsules (5) and is divided from the 
other by a thin wall (20), in order to ensure a 
better arrangement of the capsules (5) inside 
the container (15). 

The block (B) and the container (1 5) are divided 
by a circular surface (19) through which the cap- 
sules (5) can be pulled out in the moment of their 
use. 

■ Fig. 10 shows the exploded view of the block (B), 
with the three separated elements, and the contain- 
er (15): 

the cover (21), comprising the compartment 
(23) of the capsule (5). The vertical axis passing 
through the centre of the compartment (23) 
does not correspond to the vertical axis of the 
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block (B) and of the entire device, being the lat- 
ter of circular section along its entire length. 
Therefore, in this case, the compartment (23) 
is located laterally compared with the central 
position of the circular section of the device. 5 
The capsule (5) is placed into the compartment 
(23) in order to be split, so that the user can 
then take the powdered drug it contains. The 
cover (21 ) is movable compared with the other 
element (22) of block (B) thanks to the long rec- 10 
tangular support (24), by means of which its 
possible to rotate the cover (21 ) on the element 
(22) in order to ensure the incision of the cap- 
sule (5). When the capsule (5) is placed into the 
compartment (23), the lower part of its case will is 
touch the cutting element (27), consisting of a 
rectangular pointed blade, which constitutes, in 
this solution, the real cutting system of the cap- 
sule (5). 

the element (22), principally comprising the 20 
chambers (25) and (26), has the main task to 
ensure the passage of the powdered drug that 
is come out from the capsule (5), so that it can 
be taken by the user. In the moment of incision 
of the capsule (5), the powdered drug starts dis- 25 
persing into the chamber (25) and then falls for 
gravity into the chamber (26), divided from the 
former by means of a grid surface (28) that 
keeps the case of the capsule (5) and prevents 
non-powdered drug fragments from aggregat- 30 
ing. The chamber (26) is formed by an upper 
circular part, of constant section, and by a half- 
conical lower part, immediately after the first 
one, of variable section along its height, which 
facilitates the dispersion of the powdered drug 35 
towards the area next to the mouthpiece (12). 
Thus, the powdered drug that is found inside 
the chamber (26) is ready to be inhaled, by 
placing the mouthpiece (12) into the user's 
mouth; during this operation, the powdered *o 
drug passes through a porous filter (11) that 
prevents it from aggregating, 
the container (1 5) inside which the capsules (5) 
are placed in order to be wholly preserved until 
the moment of their use. The capsules (5) are 
arranged in three vertical parallel lines, two of 
which are drawn in this figure. Each vertical line 
can comprise a maximum number of capsules 
(5) and is divided from the other by a thin wall 
(20) in order to ensure a better arrangement of so 
the capsules (5) inside the container (15). In 
this figure it's also possible to observe the last 
upper part (31) of the container (15) that com- 
prises the harf -conical part of variable section 
of the chamber (26) belonging to the element 55 
(22). In particular, the circular wall (32) compris- 
es and perfectly holds the last part of the ele- 
ment (22), consisting of the mouthpiece (12) 



through which the powdered drug that comes 
out from the capsule (5) passes, in order to be 
directly inhaled by the user. 

The elements (21) and (22) of block (B) com- 
prise some components capable of fitting each oth- 
er, and by means of which it's possible to rotate the 
cover (21) on the element (22), in order to ensure 
the incision of the capsule (5): 

- the element (21 ) is fitted to the element (22) by 
means of a circular groove along the entire pe- 
rimeter of the base of the cover (21) and of the 
upper end of the element (22); with reference 
to the drawing, it's possible to identify the tracks 
(29a) and (30a) of the groove on the internal 
upper part of the element (22), that perfectly fit 
into the tracks (29b) and (30b) of the groove on 
the external lower part of the cover (21). 

■ Fig 11 shows the top sectional view of the device 
at the height of a horizontal plane k-k as depicted 
in figure 7. This figure permits to clearly observe the 
circular perimeter of the element (22) of block (B). 
It's then possible to observe: 

the top view of the compartment (23) inside 
which the capsule (5) is placed in order to be 
split; 

- the projection of the cover (21 ) of block (B), with 
the support (24) at one of its sides, by means 
of which it's possible to rotate the cover (21 ) on 
the element (22) of block (B), in order to cut the 
capsule (5). 

The dotted line of the circular perimeter of the 
cover (21) clearly marks the rotation of the cover 
(21) on the element (22) in the clockwise direction 
indicated by the arrows. 

■ Fig. 12 shows the top sectional view of the device 
at the height of a horizontal plane m-m as depicted 
in figure 7. This figure permits to clearly observe the 
circular perimeter of the container (15) inside which 
the capsules (5) are placed in order to be wholly 
preserved until the moment of their use. The cap- 
sules (5) are arranged in three vertical parallel lines 
(16) (17) and (18), and each line can comprise a 
maximum number of capsules (5). This figure also 
shows the projection of the support (24), by means 
of which its possible to rotate the cover (21) on the 
element (22). 



Claims 

1. Pen-shaped Inhaling Device for dispersing pow- 
dered medicaments through the respiratory tract, 
characterized in that it comprises: 
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means to preserve the capsules in order to be 
easily and conveniently carried and used, with 
a long-shaped container (15) harmoniously in- 
tegrated in the whole device, which takes such 
a conformation similar to the one of a pen; s 
means to hold a capsule and allow the pow- 
dered drug it contains to come out, by an as- 
sembly of two or more separated elements that 
constitute a single block (A) or (B), connected 
to the container (1 5) of the capsules; to 
means to hold the capsule inside said block, by 
a compartment (4) (23) into which the capsule 
is placed and is held still during the operation 
of incision, so as to guarantee the dispersion of 
the powdered drug Into a chamber of said 15 
block; 

means to split the capsule, by a cutting element 
preferably formed by a point, a blade, a cutting 
surface, or any other cutting element capable 
of perforating or cutting the capsule, integrated 20 
in the block (A) (B); 

means to cut the capsule and to cause the pow- 
dered drug completely come out from the cap- 
sule, with a support (2) (21 ) by means of which 
it's possible to rotate one element on the other 25 
ones forming the block of the inhaler; 
means to hold the pieces of the case of the cap- 
sule, after it has been split, and to prevent the 
powder from aggregating, by a chamber (8) 
(25) with a grid lower surface (9) (28) that keeps 30 
the bigger pieces of the drug not completely 
pulverized, as well as the pieces of the case of 
the capsule (5), while letting the powdered drug 
pass through; 

means to deliver the powder of the capsule re- 35 
leased into the lower part of the block of the in- 
haler, by a mouthpiece (1 2) from which the user 
can directly inhale the powder; 
means to prevent the powder from aggregating, 
by a porous filter (11) placed near the mouth- 40 
piece of the inhaler. 

2. Pen-shaped Inhaling device according to claim 1, 
characterized In that the capsule is cut by means 
of a rough surface touching it. This system compris- 45 

es: 

means to preserve the capsules (5) in order to 
be easily and conveniently carried and used, 
with a container (15) harmoniously integrated so 
in the whole device, inside which the capsules 
(5) are arranged in three vertical parallel lines 
(16) (17) and (18); 

means to hold a capsule (5) inside the block 
(A), by an element (1 ) comprising an open com- 55 
partment (4), into which the capsule (5) is 
placed, with its side walls touching the perime- 
ter of said compartment (4); 



means to cut the capsule (5), by an element (2) 
comprising a half -conical opening (6), with the 
vertex upwards and with rough internal side 
surfaces (6a, 6b) that facilitate the operation of 
incision of the lower part of the case of the cap- 
sule (5), following the rotation of the element 
(2) on the other elements (1) and (3) of block 
(A); 

means to release the powdered drug inside the 
block (A), immediately after the case of the cap- 
sule (5) has been split, by an element (3) 
formed by two chambers (8) and (10), divided 
one from the other by a grid (9); 
means to rotate the element (2) on the ele- 
ments (1) and (3) forming block (A), by a long 
rectangular support (7) connected to the ele- 
ment (2); 

means to fit the element (1 ) to the element (3) 
of the block (A), by three equal components 
placed at the vertexes of an equilateral triangle 
inscribed in the circular section of the upper 
part of the element (3) of the block (A); each of 
them is formed by a small wing (1 3a), placed in 
horizontal position and belonging to the ele- 
ment (3), which perfectly fits inside the notch 
(13b) of the element (1); 
means to fit the element (2) to the element (3) 
of the block (A), by two equal components; 
each of them is formed by a small wing (14a), 
placed in vertical position and belonging to the 
element (3), which perfectly fits inside the notch 
(14b) of the element (2); 
means to hold the pieces of the case of the cap- 
sule (5), after it has been split, and to prevent 
the powder from aggregating, by a chamber (8) 
with a grid lower surface (9) having a series of 
slots that keep the bigger pieces of the drug not 
completely pulverized, as well as the pieces of 
the case of the capsule (5), while letting the 
powdered drug pass through; 
means to deliver the powder of the capsule (5) 
released into the chamber (10), by a mouth- 
piece (12) from which the user can directly in- 
hale the powder. 

means to prevent the powder from aggregating, 
by a porous filter (11) placed near the mouth- 
piece (12) of the inhaler. 

3. Pen-shaped Inhaling device according to claim 2, 
characterized in that the body of the inhaler is es- 
sentially formed by two parts that can be assembled 
each other: the block (A) and the container (1 5), in- 
side which the capsules (5) are preserved until the 
moment of their use. The block (A), in its turn, is 
essentially formed by three parts that can be as- 
sembled each other: the cover (1 ) and the elements 
(2) and (3). Such a conformation facilitates the man- 
ufacturing and assembling of the inhaler, consider- 
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ably reducing the costs of the mass production. 

4. Pen-shaped Inhaling device according to claim 2, 
characterized in that the capsule (5) is cut by rub- 
bing the lower part of its case over the rough surface 5 
of the half -conical opening (6); the internal surfaces 
(6a, 6b) of said opening (6) are made of a suitable 
material composed of a paste of plastic and vitreous 
material, which makes them sufficiently rough to 
guarantee the incision of the case of the capsule 10 
(5), following the rubbing caused by the rotation of 
the element (2), by means of the support (7) con- 
nected to the same element (2); said material form- 
ing the rough internal surfaces of the opening (6) is 
also sufficiently stiff, so as to prevent their crumbling 

or any pulverization of their external layer. 

5. Pen-shaped Inhaling device according to claim 2, 
characterized in that the operation of incision of 
the capsule (5) and the consequent inhalation of the 20 
powdered drug by the user, can be easily performed 
following these operations: it's sufficient to keep the 
block (A) of the inhaler with one hand and, once the 
capsule (5) has been placed in the compartment (4) 

of the cover (1), with the thumb of the other hand 2s 
you'll rotate the element (2) on the other elements 
(1) and (3) forming block (A), by means of the sup- 
port (7), so as to split the case of the capsule (5); 
then you place the device into your mouth and in- 
hale the powdered drug. 30 

6. Pen-shaped Inhaling device according to claim 2, 
characterized in that, in order to ensure a greater 
dispersion of the powdered drug into the chamber 
(10), this takes such a conformation that the half- 35 
conical shape, with the vertex downwards, facili- 
tates the outflow of the powder towards the mouth- 
piece (12) so that it can be easily and conveniently 
inhaled by the user. 

40 

7. Pen-shaped Inhaling device according to claim 1 , 
characterized In that the capsule is cut by splitting 
its case with a cutting element. This system com- 
prises: 

45 

means to preserve the capsules (5) in order to 
be easily and conveniently carried and used, 
with a container (15) harmoniously integrated 
in the whole device, inside which the capsules 
(5) are arranged in three vertical parallel lines so 
(16) (17) and (18); 

means to hold a capsule (5) inside the block 
(B), by an element (21) comprising an open 
compartment (23), into which the capsule (5) is 
placed, with its side walls touching the perime- ss 
ter of said compartment (23); 
means to split the capsule (5), by a cutting el- 
ement (27), consisting of a rectangular pointed 
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blade; when the capsule (5) is placed into the 
compartment (23), the lower part, of its case will 
be cut for incision by the cutting element (27); 
means to release the powdered drug inside the 
block (B), after the split of the capsule (5), by 
an element formed by two chambers (25) and 
(26), divided one from the other by a grid (28); 
means to rotate the cover (21 ) on the element 
(22) of the block (B), in order to cause the cut- 
ting element (27) split the case of the capsule 
(5) and let the powdered drug completely come 
out, by a long rectangular support (24) connect- 
ed to the cover (21); 

means to fit the cover (21 ) to the element (22) 
of the block (B), by a circular groove along the 
entire perimeter of the base of the cover (21) 
and of the upper end of the element (22) .since 
the tracks (29a) and (30a) of the groove on the 
internal upper part of the element (22), perfectly 
fit into the tracks (29b) and (30b) of the groove 
on the external lower part of the cover (21); 
means to hold the pieces of the case of the cap- 
sule (5), after it has been split, and to prevent 
the powder from aggregating, by a chamber 
(25) with a grid lower surface (28) having a se- 
ries of slots that keep the bigger pieces of the 
drug not completely pulverized, as well as the 
pieces of the case of the capsule (5), while let- 
ting the powdered drug pass through; 
means to deliver the powder of the capsule (5) 
released into the chamber (26), by a mouth- 
piece (12) from which the user can directly in- 
hale the powder. 

means to prevent the powder from aggregating, 
by a porous filter (11) placed near the mouth- 
piece (12) of the inhaler. 

8. Pen-shaped Inhaling device according to claim 7, 
characterized in that the body of the inhaler is es- 
sentially formed by two parts that can be assembled 
each other: the block (B) and the container (1 5), in- 
side which the capsules (5) are placed until the mo- 
ment of their use. The block (B), in its turn, is es- 
sentially formed by two parts that can be assembled 
each other: the cover (21) and the element (22). 
Such a conformation facilitates the manufacturing 
and assembling of the inhaler, considerably reduc- 
ing the costs of the mass production. 

9. Pen-shaped Inhaling device according to claim 7, 
characterized in that the operation of incision of 
the capsule (5) and the consequent inhalation of the 
powdered drug by the user, can be easily performed 
following these operations: its sufficient to keep the 
block (B) of the inhaler with one hand and, once the 
capsule (5) has been placed in the compartment 
(23) of the cover (21), slightly pressing on the cap- 
sule (5), with the thumb of the other hand you'll ro- 
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tate the cover (21) on the element (22) of the block 
(B), by means of the support (24), so as to split the 
case of the capsule (5) and open it; then you place 
the device into your mouth and inhale the powdered 
drug. s 

10. Pen-shaped Inhaling device according to claim 7, 
characterized In that the capsule (5) is cut by 
means of a cutting element (27) on the base of the 
chamber (25) of the element (22) of the block (B), 10 
which splits the lower part of the case of the capsule 
(5). The consequent dispersion of the powdered 
drug contained in the capsule (5) into the chamber 
(25) is caused by the rotation of the cover (21 ) on 

the element (22), performed thanks to the support *5 
(24) connected to the cover (21 ). The rotation of the 
cover (21 ) on the element (22) of the block (B) caus- 
es the split of the case of the capsule (5) so as to 
let the powdered drug completely come out from the 
capsule (5). 20 

11. Pen-shaped Inhaling device according to claim 7, 
characterized In that the cutting element (27) has 
a rectangular pointed shape, so as to facilitate the 

cut of the case of the capsule (5) during the opera- 25 
tion of its incision. 
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ous claims, characterized In that it may be used 
more times and, in order to ensure the greatest hy- 
giene, the mouthpiece (12) from which the user in- 
hales the powdered drug that is come out from the 
capsule (5), is held and protected by the upper part 
of the container (15), so that, when the inhaler is not 
used, the maximum protection from the dust and, in 
general, from external agents will be guaranteed. 

17. Pen-shaped Inhaling device according to all previ- 
ous claims, characterized In that the compartment 
(4) or (23), into which the capsule (5) is placed in 
order to be cut, has such a size that permits the 
complete insertion of the capsule (5) inside it, en- 
suring a greater stability of the same capsule (5) 
during the operation of its incision, and preventing 
it from accidentally escaping from said compart- 
ment (4) or (23). 

18. Pen-shaped Inhaling device according to all previ- 
ous claims, characterized in that the powder re- 
leased on the base of the device is inhaled by the 
user, placing directly the mouthpiece (12) into his/ 
her mouth and breathing in, so that the powdered 
drug coming out from the mouthpiece (12) enters 
the mouth and reaches the lungs. 



12. Pen-shaped Inhaling device according to claim 7, 
characterized in that the cutting element (27) is 
made of plastic or other suitable material ensuring 30 
the necessary stiffness, so that it's sufficient a mod- 
erate force to split the case of the capsule (5), by 
slightly pressing on the capsule (5), with the thumb 

of one's hand. 

35 

13. Pen-shaped Inhaling device according to claim 7, 
characterized in that, in order to ensure a greater 
dispersion of the powdered drug into the chamber 
(26), this takes such a conformation that the half- 
conical shape, with the vertex downwards, facili- 40 
tates the outflow of the powder towards the mouth- 
piece (12) so that it can be easily and conveniently 
inhaled by the user. 

14. Pen-shaped Inhaling device according to all previ- 45 
ous claims, characterized in that it takes such a 
shape similar to the conformation of a normal cylin- 
drical pen or pencil, with the vertical dimension 
greater than the other two, however comparable 
with the dimensions of a normal pen. so 

15. Pen-shaped Inhaling device according to all previ- 
ous claims, characterized in that the external sup- 
port (7) or (24) facilitates the convenient transport 

of the inhaler (for example in the pocket of your ss 
shirt) thanks to its clip. 

16. Pen-shaped Inhaling device according to all previ- 
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